
2. (Amended) The ligh^^ftting device of Claim 1, wherein a shape of said lens 
is selected from the group of^^^ferstrass sphere, hemisphere, portions of a sphere less than a 
hemisphere, ellipsoid,^^Qportions of an ellipsoid. 



The light emitting device of Claim 1, wherein said lens is a Fresnel lens. 



The light emitting device of Claim 1, wherein said lens is a graded index lens. 



5. (Amended) Thp^tf^t emitting device of Claim 1, wherein said lens is formed 
from a material selecte^mn the group of optical glass, III-V semiconductors, II- VI 
semiconductors, ^^f^ IV semiconductors and compoimds, metal oxides, metal fluorides, 
diamond, yttri*^ aluminum gamet, and combinations thereof 

6. (Amended) The li^J^-^itting device of Claim 1, wherein said lens is formed 
from a material selected frDflffme group of zirconium oxide, sapphire, GaP, ZnS, materials 
containing lead ox^/^ and SiC. 
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7. The light emitting device of Claim 1, wherein said lens includes one or more 
luminescent materials that convert light of a wavelength emitted by said active region to at 
least another wavelength. 

8. The light emitting device of Claim 1, wherein said lens is coated with one or 
more luminescent materials that convert light of a wavelength emitted by said active region to 
at least another wavelength. 

9. The light emitting device of Claim 1, wherein said lens is bonded to a surface 
of said stack, and wherein a smallest ratio of a length of a base of said lens to a length of said 
surface is greater than about one. 
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10. The light emitting device of Claim 9, wherein said ratio is greater than about 



two. 
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11. The light emitting device of Claim 1 , wherein said stack is located in a recess 
of a surface of said lens. 

12. The light emitting device of Claim 1, wherein a refractive index of said lens for 
light emitted by said active region is greater than about 1.5. 

13. The light emitting device of Claim 12, wherein said refractive index is greater 
than about 1.8. 

14. The Hght emitting device of Claim 1, wherein a refractive index of said lens is 
greater than or equal to a refractive index of said semiconductor layers for light emitted by 
said active region. 

15. The light emitting device of Claim 1 , further comprising contacts electrically 
coupled to said semiconductor layers to apply a voltage across said active region. 

16. The hght emitting device of Claim 15, wherein at least one of said contacts is 
highly reflective for light emitted by said active region and is located to reflect said light 
toward said lens. 

17. The light emitting device of Claim 1, further comprising at least one beveled 
side located to reflect light emitted from said active region toward said lens. 

18. The hght emitting device of Claim 1, further comprising at least one layer 
highly reflective for light emitted by said active region located to reflect said light toward said 
lens. 

19. The light emitting device of Claim 1, wherein said transparent lens is directly 
bonded to at least one of said semiconductor layers. 

20. The light emitting device of Claim 1, wherein said stack comprises a 
transparent superstrate layer disposed above said semiconductor layers and directly bonded to 
said lens. 
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21. The light emitting device of Claim 20, wherein said superstrate layer has a 
refractive index for light emitted by said active region greater than about 1.8. 






22. (Amended) The light ejpitf^igdevice of Claim 20, wherein said superstrate 
layer is formed from a materia^i^^ted from the group of sapphire, SiC, GaN, and GaP. 

23. (Amended) The light emitting dpvice of Claim 20, wherein said lens is formed 
from a material selected from the group of;zfrconium oxide, sapphire, materials containing 
lead oxide, SiC, and ZnS, said supersp?^ is formed from a material selected from the group 
of SiC, GaN, and sapphire, andsadfa semiconductor layers comprise Ill-Nitride 
semiconductors. /"^ 

(iW^ded) The light emitting device of Claim 20, wherein said lens is formed 
from a materi^selected from the group of zirconium oxide, sapphire, materials containing 
lead oxid^ifSiC, ZnS, and GaP, said superstrate is formed from a Ill-Phosphide material, and 
said semiconductor layers comprise a material selected from the group of Ill-Phosphide 
semiconductors and III- Arsenide semiconductors. 






The light emitting device of Claim 1, fiirther comprising a transparent bonding 
layer disposed between said lens and a surface of said stack, said transparent bonding layer 
bonding said lens to said stack. 




^^lif, (Ame^ed) The light emitting device of Claim j25,^s/?ierein said transparent 
bonding layer is forme^from a material selected from the group of optical glass, chalcogenide 
glass, III-V semiconductor^I-VI semiconductors, group IV semiconductors, organic 
semiconductors, metals, metan^ides, metal fluorides, yttrium aluminum gamet, phosphides, 
arsenides, antimonides, nitrides, ^d./.ombinations thereof 
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27. The light emitting device of Claim yS\ wherein said transparent bonding layer 
includes one or more luminescent materials that convert light of a wavelength emitted by said 
active region to at least another wavelength. 

862982 vi / PF-OA [Rev. 000913] -4- Serial No. 09/660,3 1 7 






LAW OFFICES OF 
SKJERVEN MORRILL LLP 

25 METRO DRIVE 
SUITE 700 
SAN JOSE. CA 95110 

(408) 453-9200 
FAX (408)453-7979 



' 36 Z7 

The light emitting device of Claim 2^, wherein said bonding layer has an index 

of refraction greater than about 1.5 for light emitted by said active region. 

29. The light emitting device of Claim wherein said index of refraction is 
greater than about 1.8. 

The light emitting device of Claim^^, wherein said bonding layer has a 
thickness less than about 500 Angstroms. 

34^. The light emitting device of Claim wherein said surface includes a surface 
of one of said semiconductor layers. 

The light emitting device of Claim wherein said surface includes a surface 
of a transparent superstrate layer disposed above said semiconductor layers. 

si 36 

3^. The light emitting device of Claim ^ wherein said superstrate layer has a 
refractive index for light emitted by said active region greater than about 1.8. 



33 ^4. (Amended) TheHj 



Ltting device of Claim 5^, wherein said superstrate 
layer is formed from a materi^^elected from the group of sapphire, SiC, GaN, and GaP, 

^S*. (Amended) The light emitting devjpe^f Claim wherein said lens is formed 
from a material selected from the group of zj^dmiium oxide, sapphire, materials containing 
lead oxide; SiC, and ZnS, said supersteafe is formed from a material selected from the group 
of SiC, GaN, and sapphire, and s^ia semiconductor layers comprise Ill-Nitride 
semiconductors. 



HI 



3b 



(Aj^ifended) The light emitting device of Claim wherein said lens is formed 
from a material^elected from the group of zirconium oxide, sapphire, materials containing 
lead oxide/SiC, ZnS, and GaP, said superstrate is formed from a Ill-Phosphide material, and 
said sejinconductor layers comprise a material selected from the group of Ill-Phosphide 
seijnconductors and III- Arsenide semiconductors. 
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Jfi>, The light emitting device of Claim 23, further comprisjia?^ first contact and a 
second contact electrically coupled to apply a voltage across s^^ctive region; said first 
contact and said second contact disposed on a same side o^^id stack. 



The light emitting device of Cl^^ijM', fiirther comprising a first contact and a 
second contact electrically coupled to apnj^ voltage across said active region; said first 
contact and said second contact disgp^ on a same side of said stack. 

45. The light cutting device of Claim 3^, fiirther comprising a first contact and a 
second contact electricaffly coupled to apply a voltage across said active region; said first 
contact and said seoi^d contact disposed on a same side of said stack. 



The light emitting device of Claim 36, fiirther comprising a first contact and a 
I second contact electrically coupled to apply a voltage across said active region; said first 
contacUand said second contact disposed on a same side of said stack. 



H3^, (Ame^ed) A light emitting device having a stack of layers including 
semiconductor layers comprising an active region, said device comprising: 

a transpar^ lens attached to said stack by a bond effected at an interface 
disposed between saM lens and said stack; and 

a first contact akd a second contact electrically coupled to apply a voltage 
across said active region^ 

wherein said stack d^ayers comprises at least one Ill-Phosphide 
semiconductor layer and said ili|st contact and said second contact are disposed on a 
same side of said stack. 
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(Arn^;id€3) The light emittin^evice of Claim ^ wherein said lens comprises 
a material sele/^fed from the group of zirconium\xide, sapphire, materials containing lead 
oxide, SiiZ^ and GaP. 



! havl 



(Amended) A light emitting device 
semiconductor layers comprising an active region, said dd^ce 
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a transparent lens attached to sa^^gfSck by a bond effected at an interface 
disposed between said lens and^gsrastack; and 

a first contact an^^^cond contact electrically coupled to apply a voltage 
across said active re^?mi; 

whereii^^d stack of layers comprises at least one Ill-Nitride semiconductor 
layer and sjjS first contact and said second contact are disposed on a same side of said 
stack. 

(Am^ided) The light emitting device of Claim 4^ wherein said lens comprises 
a mafenal sej^dfed from the group of zirconium oxide, sapphire, materials containing lead 
oxide. SHC. and ZnS. 



3>f (New) Th^^^f^mitting device of Claim 2^ wherein said transparent 

bonding layer includ^^^ead oxide. 

S3 zi 

(New) The light emitting device of Claim 2^, wherein said transparent 
bonding layer includes a tung sten oxide. 
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